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Abstract
Discussions about the underrepresentation of women in science are challenged by uncertainty over the relative effects of
the lack of assertiveness by women and the lack of recognition of them by male colleagues because the two are often
indistinguishable. They can be distinguished at professional meetings, however, by comparing symposia, which are largely
by invitation, and posters and other talks, which are largely participant-initiated. Analysis of 21 annual meetings of the
American Association of Physical Anthropologists reveals that within the subfield of primatology, women give more posters
than talks, whereas men give more talks than posters. But most strikingly, among symposia the proportion of female
participants differs dramatically by the gender of the organizer. Male-organized symposia have half the number of female
first authors (29%) that symposia organized by women (64%) or by both men and women (58%) have, and half that of
female participation in talks and posters (65%). We found a similar gender bias from men in symposia from the past 12
annual meetings of the American Society of Primatologists. The bias is surprising given that women are the numerical
majority in primatology and have achieved substantial peer recognition in this discipline.
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Introduction
Since the 1970s, the percentage of women has increased in
scientific societies such as the American Society of Mammalogists,
American Psychological Association, American Society of Nat-
uralists, American Society of Primatologists, and American
Association of Physical Anthropologists (AAPA) [1,2]. Indeed,
within the AAPA, since the 1970s the field of primatology has had
more women than men [3]. However, despite increasing
participation by women in science, concerns exist over their
retention/advancement, and of their willingness to assert them-
selves professionally [3–6]. One venue where the latter can be
examined is at professional meetings.
At annual meetings of the American Society of Mammalogists,
participation by women began to increase dramatically shortly
after 1979 when posters were introduced as a presentation option
[1]. Moreover, the percentage of women as first authors of posters
was consistently higher than their percentage for all presentations
[1]. However, posters are often viewed as less prestigious than talks
[7,8], and therefore women might be under-selling their research
by giving posters instead of talks.
In addition to talks and posters, scientific meetings commonly
include symposia. These can be either talks or posters but in all
cases, presenters are invited by individuals who organize the
symposia around special topics. Presenters are usually scientists
who are recognized as having achieved some level of authority on
the topic. Thus, symposia are commonly viewed as having even
greater prestige than talks.
The perceived differential value of poster, oral, and symposium
presentations provides an opportunity to examine whether there
are gender differences in self-promotion and other-recognition of
influence. Here we examine the contributions of men and women
as presenters of research findings within the field of primatology. If
any discipline should have women at least equally represented with
men in presentations, it would be primatology, a field with
a modern reputation as an equal opportunity science [2,9,10].
Methods
We focus here on primatology because it is the first and third
authors’ own field of research and there is a strong skew toward
women in this field that goes back many years. We examined each
of 21 annual meeting issues of the American Journal of Physical
Anthropology spanning 1992–2012 (all the years in the personal
library of LAI) for all presentations on primate behavior/ecology
as judged by the session name under which they were included
and the title of the presentation. We included all titles in sessions
devoted to primate behavior/ecology (e.g., foraging, diet, re-
production, hormones, life history, social organization, develop-
ment) but not titles in sessions devoted to primate skeletal biology/
evolution because these are considered within primate biology and
evolution, fields that have not had strong female representation
[3]. We also excluded titles in which non-human primates were
used only as models to address hominin behavior or evolution
because these are typically considered within the category of
human evolution, another field in which women have long been in
PLOS ONE | www.plosone.org 1 November 2012 | Volume 7 | Issue 11 | e49682
the minority. For symposia focusing on primates, we included all
titles even if the presentation was ultimately about hominin
behavior/evolution because we were interested more in the
behavior of the organizers than the relevance of the topics to
primate behavior or ecology.
For each poster, podium, and symposium title, we recorded the
gender of the first author based on the first name. We assumed
that the first author was also the presenter (unlike in lab sciences,
in primatology the senior scientist is not always last). In some cases,
the first author’s gender was unclear because 1) first names were
designated only with the first initial and we were not familiar with
them as individuals, 2) their first names are common among both
men and women, or 3) they have international names with which
we were unfamiliar. To reduce the number of unclear cases, we
used the Internet-based ISI Web of Science to search for other
same-authored papers that provided first names, and Google to
locate images of them or to identify their first names as for males
or females (queried as ‘‘Is (name) a boy’s name?’’ or ‘‘Is (name)
a girl’s name?’’). A few individuals (,3%) were still not identified
to gender after searching for them, and these were excluded from
analyses dealing with gender. Symposium organizers were
similarly gender-identified.
We used the same approach to identify the gender of all
symposium participants and organizers in the last 12 annual
meeting issues (2000–2011) of the American Journal of Primatology, the
journal of the American Society of Primatologists. We included all
symposia except those specified for student presenters and research
grant winners.
We used the VassarStats statistical computational website
(http://vassarstats.net/) to conduct statistical tests, all of which
were two-tailed non-parametric tests with a set at 0.05.
Results and Discussion
We identified 1874 poster, oral (non-symposium), and sympo-
sium presentations in primatology at AAPA meetings between
1992 and 2012, inclusive (range: 28–172 per year). Of these, 1819
were gender-identifiable. Both male and female primatologists
have increased their participation at the AAPA meetings over
time, although female participation has increased more (Figure 1).
In 1992, women contributed 45.8% of presentations in primatol-
ogy (posters, talks, and symposia combined); by 2012, they
contributed 66.5% of all primatology presentations.
Women gave significantly more poster than oral presentations
(599 posters vs. 414 talks; x2 = 6.81, p,0.009, df = 1) whereas men
gave significantly more talks than posters (283 talks vs. 253 posters;
x2 = 12.87, p = 0.0003, df = 1) compared to expected based on
their total percentage of participation in posters and talks over the
past 21 years. As was the case for the American Society of
Mammalogists, the percentage of women as presenters of posters
was almost always higher than their percentage for all presenta-
tions (including symposium presentations) (Wilcoxon signed-ranks
test W=2171, z = 2.96, n= 21, p = 0.003). The exceptions were
the years 1992–1994.
One possibility for the bias in favor of women giving posters is
that it happens not at the self-selection stage but by others during
the development of meeting programs. However, data on
presenter requests and decisions from the program committee
for the last two years show that men were 12% more likely than
women to request talks over posters, although this difference is not
statistically significant with only two years of data (men: 45
requests for talks out of 77 presentations; women: 85 requests for
talks out of 163 presentations; x2 = 0.6, p = 0.44, df = 1). In
addition, men’s and women’s requests to present talks were denied
at a statistically similar rate (men: 10 of 45; women: 25 of 85;
x2 = 0.22, p = 0.64, df = 1). Nonetheless, non-significant trends in
assigning posters to those who preferred to give talks (22% for men
vs 29% for women) suggest at least the possibility of some
additional bias against women occurring at the selection stage.
This possibility should be considered in greater detail in light of
a recent study that showed that a bias exists against undergraduate
women in science at some American research universities and that
it is propagated by both male and female faculty members [11].
A potential problem with posters is that their presenters are
often perceived as being less dedicated to research [7,8]. Posters
are also often presented by entry-level researchers, who have
a greater chance of leaving science than established researchers.
Indeed, a higher percentage of poster presenters (3.8%) than
podium (2.5%) and symposium (1.1%) presenters at AAPA
meetings could not be gender-identified because they left no
history of further scientific accomplishment (x2 = 6.03, p = 0.05,
df = 2). Although the gender difference in poster presentations
might be posited to have occurred because posters have increased
over time and beginning primatologists have not had time to
become known to us or to establish a publication history, we found
the opposite trend. Of the 55 gender-unidentified presentations,
a greater percentage occurred in the first seven years of meetings
analyzed (51%; n= 28) than in the central seven years (29%;
n= 16) and last seven years analyzed (20%; n= 11). This
difference was likely an artifact of the listing of authors using first
name initials in earlier years and full first names in later years. It
does not differentially affect presentation types.
Discussions about the underrepresentation of women in science
include debate about the relative roles of the lack of assertiveness
of women and the lack of recognition of them by male colleagues
[12]. The two are often indistinguishable. However, at meetings
the two can be distinguished by comparing symposia, which are
largely by invitation, and posters and other talks, which are largely
Figure 1. Numbers of presentations in primatology by men and
women as first authors at AAPA meetings. Values come from
annual meeting issues of the American Association of Physical
Anthropologists from 1992–2012. Values above bars are percentages
of presentations by women as first authors.
doi:10.1371/journal.pone.0049682.g001
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participant-initiated and, importantly, viewed as less prestigious
than symposia.
First, whereas women were first authors on 65.4% (1013 of
1549) of podium and poster sessions they were first authors on only
47.4% (128 of 270) of symposium presentations (x2 = 31.06,
p,0.0001, df = 1). Second, participation by men and women in
symposia differed strongly with the gender of the organizers
(x2 = 29.43, p,0.0001, df = 2). In female-organized symposia,
63.6% of presenters were women (63 of 99), not significantly
different from the percentage (65.4%) of women presenting talks
and posters (x2 = 0.06, p = 0.81, df = 1). In symposia organized by
both sexes, women constituted 58.5% of first authors (31 of 53),
also not significantly different from their percentage as first authors
in talks and posters (x2 = 0.79, p= 0.37, df = 1). However, in male-
organized symposia, only 28.8% of first authors were women (34
of 118), less than half the percentage of women participating in
talks and posters (x2 = 61.26, p,0.0001, df = 1) (Figure 2).
In case this bias was a peculiarity of anthropologically based
primatology, we also examined male- and female-organized
symposia from the past 12 years (2000–2011) of annual meetings
of the American Society of Primatologists, whose members come
from more diverse academic backgrounds [13]. We found the
same pattern. In female-organized symposia, 58.1% (104 of 179)
of first authors were women, but in male-organized symposia, only
38.8% (31 of 80) were women (x2 = 7.54, p,0.006, df = 1). In
2002, women comprised 57.7% of the membership of this
organization [13].
Participants of symposia are invited by organizers. They are
typically invited because they are already established in their
careers by organizers also already established. Nevertheless,
cohort, or career-stage, effects to explain the obvious gender bias
of male organizers can be ruled out. If there were career-stage
effects, lower participation by women in male-organized symposia
should have also been seen in symposia organized by women. As
shown above, however, no gender bias in invitees exists when
a woman is an organizer. A career-stage effect might also be
suspected if there had been an increase in the percentage of
women in symposia over time. This was not the case, however.
Over successive seven-year increments, women constituted an
average of 22% (1992–1998), 24% (1999–2005), and 28% (2006–
2012) of the participants in male-organized symposia, a slight
increase but still well below the values for symposia organized by
women over the same time periods: 80%, 50%, and 72%. Women
have been a part of primatology for so long [2,9] that any career-
stage effect that might have existed likely disappeared before the
years of this study. Indeed, there are now so many women in late
career stage that more women are being recognized for their
lifetime contributions to primatology. Since 2006, five of seven
scientists awarded the American Society of Primatologists’ (ASP)
Distinguished Primatologist Award for outstanding careers in
primatology have been women. Several of these are also frequent
Figure 2. Proportion of women as first authors of posters, talks, and symposia at AAPA meetings. The average proportion for all
presentations with women as first authors over a 21-year period of annual meetings of the American Association of Physical Anthropologists is
indicated by the solid black line. F-Org. Symp.: symposia organized by women only; F/M Org. Symp.: symposia organized jointly by women and men;
M-Org. Symp.: symposia organized by men only.
doi:10.1371/journal.pone.0049682.g002
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participants at AAPA meetings. Similarly, since 1992, six of 11
ASP presidents and presidents-elect have been women, an
achievement possible only for those at a mature career stage.
Another possibility for the gender bias less easy to rule out is
that men are more homophilic than women [14]. Homophily is
preferential interaction with others who have similar attitudes,
beliefs, or personal characteristics [14,15]. One benefit of
homophily appears to be easier communication and increased
behavioral predictability, both of which may increase productivity
[16]. Unlike podium and poster sessions, symposium sessions
require the organizer(s) to work with multiple presenters in the
months leading to the symposia and often beyond if the
presentations are published in an edited volume. Inviting those
of the same gender or those with whom one already has
a relationship may improve the organizer’s efficiency in the task.
If this is the case, why are only male primatologists homophilic?
The short answer may be because they can be.
Women may be less homophilic than men in practice because
men are still highly influential in academic departments and
women tend to gain greater professional success when they have
instrumental relationships with or sponsorships from men
[2,13,17]. Indeed, when the influence or power differential
between men and women is removed, women may be as
homophilic as men: one study reported that 78% of first authors
working on male primates only were men and 77% of first authors
working on female primates only were women [18].
Regardless of whether the cause of the gender bias against
women in invitations to prestigious symposia is due to homophily
or another cause, its discovery requires attention in a field that is
exemplary in being gender-blind in so many other ways [2].
A recent study suggested that women in primatology face
a ‘‘glass ceiling’’ in promotions to high-level academic positions,
e.g., full professors [4]. Several explanations for this were
suggested, including a tendency for women to drop out of
academic life or to rise through the ranks of the academy more
slowly in response to familial considerations and a bias toward
men among high-level academicians, the majority of whom are
also men. The case has been made for these explanations in other
sciences as well [6]. We suggest, however, that if a glass ceiling
exists in primatology, it is not often constructed by primatologists.
Even if women are the majority in primatology, primatology is
only a small part of almost all relevant academic departments. In
contrast to the obvious and easily correctable bias against women
in male-organized symposia at AAPA and ASP meetings, the glass
ceiling may be something largely out of the control of primatol-
ogists because decisions on hiring and promotion are often made
at the departmental level or higher [19,20].
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